Introduction
Tobacco use is a leading cause of preventable death in South Africa. During the year 2000, smoking caused about 45,000 deaths in South Africa, therefore accounting for 8.0%-9.0% of all deaths and 3.7%-4.3% of disability-adjusted life years
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Flavia Senkubuge, MBChB., M.Med., 1 Olalekan A. Ayo-Yusuf, BDS, M.P.H., Ph.D., sixth years of study at the Medical schools of the University of Pretoria and University of Limpopo, which was formally known as the Medical University of Southern Africa (MEDUNSA). The second year students represented the preclinical year group and the sixth year students the clinical year group. All 801 students in these classes were eligible to participate in the study.
Until 1989, close to the end of apartheid rule in South Africa in 1994, the University of Pretoria historically admitted only White students (University of Pretoria, 1996) . The University currently has predominantly White students, although the numbers of Black students have grown tremendously. The University of Limpopo (MEDUNSA), on the other hand, historically attracted Black students and currently still has predominantly Black students. Therefore, the inclusion of these two Universities situated about 60 km apart allowed us to examine potential racial/ethnic differences that may exist with regard to the use of alternate tobacco products. Furthermore, while the University of Pretoria's medical school is situated in a middle/ high socioeconomic class suburb, the medical campus of the University of Limpopo (MEDUNSA) is situated in a predominantly low socioeconomic class suburb (a township). Considering that most students either reside on campus or close to the campus, selecting one school from a middle/high socioeconomic suburb and another from low socioeconomic suburb provided the added advantage of being able to evaluate the potential effect of the social environment/context in which the students spend most of their time.
Data Collection
All the study participants completed an anonymous selfadministered questionnaire with questions on demographic characteristics of the respondents, alcohol use, smoking by family members, and exposure to smoking other than at home and own tobacco use status.
As in the Global Health Professionals Students Survey (GHPSS; Warren, Jones, Chauvin, & Peruga, 2008) , to assess ever use of a hubbly bubbly/water pipe, respondents were asked whether they had ever used a water pipe or hubbly bubbly. Current use of a water pipe was assessed by asking participants: "During the past 30 days (one month), on how many days did you use waterpipes or hubbly bubbly?" The question was scored on a 7-point scale, with scores ranging from 0 days (1) to all 30 days (7). The item was recoded into a dichotomous variable of current use (1 = no current use and 2-7 = current use). A similar approach was used to assess ever and current (past month) SLT use and ever and current (past month) cigarette smoking.
The questionnaire also assessed problem drinking among participants using the CAGE scale (Ewing, 1984) , which has also been previously validated in the South African population as a measure of alcohol dependence (Claassen, 1999) . Respondents were then categorized as either nondrinker (CAGE score = 0), non-problem drinker (CAGE score = 1), or problem drinker (CAGE score = 2 or greater).
Data Analysis
Data were double entered into Epi-Info 2000 and exported into STATA Release 9 (STATA Corp, TX) for analysis. Descriptive statistical analysis was used to compute frequency distributions and to predefine the sample characteristics. As part of the primary analysis, group differences were tested by means of chi-square statistics (for categorical variables) and independent sample t tests (for continuous variables). The variables that showed significant associations with the outcome variables at a 10% level of significance in bivariate analysis were entered into a multiple logistic regression model using a stepwise backward elimination procedure. The 10% level of significance was used as more traditional levels such as 0.05 has been shown to fail in identifying variables known to be important (Mickey, & Greenland, 1989) . Multiple logistic regression models were constructed to determine the independent association of demographic and behavioral variables with (a) current (past-month) water pipe smoking, (b) current (past-month) cigarette smoking, and (c) ever SLT. No model was constructed for current SLT use because the sample of current SLT smokers was too small to produce a stable estimate. Effect estimates were presented as odds ratios (ORs). All statistical tests were two tailed, and the level of significance was set at p < .05.
Permission to conduct the study was obtained from the Deans of the Faculties of Health Sciences of both universities. Furthermore, written informed consent was obtained from each participant. Ethics approval was granted by the Research Ethics Committees of the University of Pretoria and the University of Limpopo (MEDUNSA).
Results
Of the 801 students who were eligible for the study and received the survey, 722 completed the survey, giving a response rate of 90.1%. Participants' ages ranged from 17 to 50 years, with a mean age of 23.0 years (SD = 3.97). The sample was almost equally divided between males (47.1%) and females (52.9%) and among the two universities. The second year group accounted for 57.1% of the sample, and the majority (55.1%) of the participants identified themselves as Black Africans. Of the participants, 18.3% were problem drinkers and 17.3% were current cigarette smokers.
Use of Tobacco Products Other Than Cigarettes
Of the respondents, 43.5% (n = 314) reported ever having smoked a water pipe and 15.7% (n = 113) reported ever having used SLT. A total of 18.6% (n = 133) of the participants reported using water pipes at least once in the past month, while 3.1% (n = 22) of the participants reported SLT use in the past month (Table 1 ). Of the current water pipe smokers, 85.7% (n = 114) used water pipes less than 10 days in the past month. Ever having used a water pipe was more common among females than among males (47.4% vs. 39.1%; p = .025), but ever having used SLT was more common among males than among females (20% vs. 11.8%; p < .01). However, there was no significant gender difference in the current use of any of these two tobacco products. Current water pipe smoking was most prevalent among Whites, while current SLT use was most prevalent among Black students (Table 1) . Current and ever use of SLT was significantly more prevalent among second year students than among final year students. Current cigarette smokers were significantly more likely to have ever used or to be current users of SLT or to have smoked a water pipe (Table 2) .
Factors Associated With Ever or Current Water Pipe Smoking and Ever SLT Use
In view of the small numbers of current SLT users in the sample (which may result in unstable effect estimates) and the ongoing debate on the significance of ever using SLT in future smoking behavior among youths (Tomar, 2003; Tomar, Alpert, & Connolly, 2010) , our multivariable-adjusted regression analysis was limited to characterizing those who reported ever using SLT, while models were constructed for both "current" water pipe and cigarette smoking.
Although in a bivariate analysis, household member smoking was significantly associated with current use of SLT and water pipe smoking, this association was no longer statistically significant after controlling for other sociodemographic characteristics of the participants. However, after controlling for potential confounders, ever SLT users remained significantly more likely to be Black students and those in their second year of study. Those who reported ever having used SLT were also more likely to be current cigarette smokers (OR = 2.51; 95% CI = 1.49-4.23). Current cigarette smoking was associated with reporting currently smoking a water pipe (3.54; 2.19-5.72), being in the sixth year of medical school, and having a smoker in the household (Table 2) . Current water pipe users were more likely to have reported exposure to smoking in places outside their household and similar to cigarette smokers and were more likely to be problem drinkers (Table 2) . 
Discussion
The current study is the first to report the use of tobacco products other than cigarettes among medical students in South Africa. Findings from current study suggest that similar to cigarette smoking, water pipe smoking is high, but SLT use is less common among medical students. SLT use is predominantly used by Black students who are in their early years of study.
The current study suggests that SLT users and water pipe smokers have distinct demographic characteristics. Also, users of these tobacco products were more likely to be smoking cigarettes. For instance water pipe smoking was more prevalent among White students and SLT use among Black students. This is consistent with the fact that SLT is culturally more acceptable among Black South Africans (Peltzer, Phaswana, & Malaka, 2001) . Furthermore, water pipe smoking done at more urban settings may be less accessible to Black students.
Our findings on the relatively high prevalence of water pipe smoking are consistent with results obtained in an international study on cigarette smoking and the use of other tobacco products among health professionals (Warren et al., 2008) . However, the prevalence estimate obtained in this study was lower than that reported for current water pipe use among university students in Lebanon (28%) and Pakistan (33%) but higher than that reported in Syria (15%), the United States (10%), and the United Kingdom (8%; Akl et al., 2011) . Our study's findings are consistent with those in Syria (Hammal, Mock, Ward, Eissenberg, & Maziak, 2008) and elsewhere (Primack et al., 2008) , where it was found that water pipe smoking was a social event and perceived as highly socially acceptable. Indeed, our study showed that water pipe smoking mostly does not occur daily and that those who smoke water pipes are also those more likely to report being in places (other than home) where others are smoking too.
Considering that health professionals, including medical students, are generally perceived as role models in many societies, the finding of prevalent use of water pipe although not daily still poses a concern to public health efforts for tobacco control especially because water pipe smokers do not consider the practice harmful (Hammal et al., 2008) . This belief persists despite the fact that recent studies both in South Africa and elsewhere have demonstrated significant adverse health effects associated with water pipe smoking (Maziak, Ward, Soweid, & Eissenberg, 2004; Theron, Schultz, Ker, & Falzone, 2010) .
Considering that SLT users, many of whom also smoke cigarettes, were more likely to be in their earlier years of study and that there was no observed gender predilection in SLT use suggests that a new population of users outside the traditional noncigarette smoking older Black women may have been established. Alternatively, the fact that SLT use was more common among those in earlier years may also suggest greater knowledge of its adverse health effects among those in more senior years. However, considering that cigarette smoking, with well-established adverse health effects, was more common among sixth year students, the more common use of SLT among the second year students is more likely related to new interest in this product rather than to a lack of knowledge of its health effect. The possibly new interest in SLT use among younger South Africans is supported by findings from recent national and subnational studies in South Africa that have demonstrated SLT use prevalence of little over 10% among high school adolescents (Rantao & Ayo-Yusuf, in press; Reddy et al., 2010) .
The transnational tobacco manufacturers in South Africa have in recent times been promoting new SLT products as a less harmful alternative to smoking cigarettes (Carpenter, Connolly, Ayo-Yusuf, & Wayne, 2009; Chapman, 2007) . Furthermore, at the time when this study was done, SLT manufacturers had test markets around major cities in South Africa. These test markets included the wider Pretoria area, where these two universities are located (Health 24, 2009 ). This development may partly explain the relatively higher prevalence of ever SLT (possibly experimenters) use among second year students who also currently smoke. The current study finding supports concerns that SLT use by smokers may not lead to smoking cessation and may promote dual tobacco product use (Tomar, 2003; Tomar et al., 2010) , given that most ever SLT users were also still more likely to be current smokers. A more recent study among South African adolescents has also suggested that dual use is of concern, considering that 55% of current SLT users in that study also reported to be smoking (Rantao & Ayo-Yusuf, in press) . Although further studies are needed to clarify the role of SLT in smoking behavior in South Africa, the current evidence suggests that the ban on the promotion of all tobacco products, including SLT, should be enforced in terms of the Tobacco Control Act, Act 12 of 1999 (Department of Health, 1999) . This study's findings should be interpreted with caution as there are some study design limitations. For example, this was a cross-sectional study; therefore, causality cannot be inferred without the information on the temporal relationship or order of events. There could also be reverse causality. For instance, alcohol could be a risk for smoking and not necessarily vice versa. Also, the study findings may not be generalizable to medical students not in second or sixth year of study or to students at other South African universities, given the known differences in smoking rates across provinces and cultures. The provincial or regional differences may influence prevalence rates among medical students in the different regions. Tobacco use was based on selfreport; thus, there is potential for reporting bias, for example, that medical students may underreport their tobacco use status because they may consider it socially desirable to do so. Nevertheless, the use of a previously validated questionnaire of the World Health Organization (WHO)-supported GHPSS (WHO, 2002) ensures comparability with results from similar studies.
Despite the limitations of this study, the current study provides useful information that may inform the design of further studies including culturally appropriate interventions for the reduction of tobacco use among medical students.
Conclusions
The use of alternative tobacco products such as water pipe and SLT is prevalent among medical students. Water pipe smoking in the studied population was found to be associated with other risk behaviors, such as problem drinking and cigarette smoking.
Tobacco control programmes have focused on cigarette use, but there is need to begin to address issues related to the use of alternative tobacco products as well. In particular, the study findings highlight the need for culturally responsive tobacco control programmes because there are cultural differences in the use of different tobacco products.
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